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(54) GAS DISCHARGE DISPLAY PANEL AND ITS MANUFACTURING METHOD 

*»*»™»*>«****** (57)Abstract: 

PROBLEM TO BE SOLVED: To improve 
discharge characteristics and elongate life of a 
gas discharge display panel such as a plasma 
display panel. 

SOLUTION: For the gas discharge display 
panel having a discharge space between a front 
face board and a back face board, a method is 
employed to apply a matter (an ion-exchange 
type zeolite) which enables adhesion and 
decomposition of impurity gases (hydrocarbon 
gas, carbon dioxide, carbon monoxide, water or 
the like), which are discharged while being 
kxw sealed, inside an inner periphery or in a frit. 




CLAIMS 



[Claim(s)] 

[Claim 1]A gas discharge display panel applying a substance which enables adsorption 

and decomposition of impurity gas which are discharged at the time of sealing into the 

fritto inside circumference or fritto in a gas discharge display panel which has the 

discharge space inserted into a front board and a back substrate. 

[Claim 2]A gas discharge display panel applying ionic exchange zeolite which has fine 

pores in the fritto inside circumference or fritto in a gas discharge display panel which 

has the discharge space inserted into a front board and a back substrate. 

[Claim 3]A gas discharge display panel applying lithium ion exchange type mordenite 

into the fritto inside circumference or fritto in a gas discharge display panel which has 

the discharge space inserted into a front board and a back substrate. 

[Claim 4]A gas discharge display panel applying sodium ion exchange type mordenite 

into the fritto inside circumference or fritto in a gas discharge display panel which has 

the discharge space inserted into a front board and a back substrate. 

[Claim 5]A gas discharge display panel applying calcium ion exchange type faujasite (X 

type) into the fritto inside circumference or fritto in a gas discharge display panel 

which has the discharge space inserted into a front board and a back substrate. 

[Claim 6]A gas discharge display panel applying clinoptilolite into the fritto inside 

circumference or fritto in a gas discharge display panel which has the discharge space 

inserted into a front board and a back substrate. 

[Claim 7]The gas discharge display panel according to any one of claims 1 to 6, 

wherein a substance which enables adsorption and decomposition of impurity gas is a 

pellet and a bead which molded a granular material or a granular material. 

[Claim 8]The gas discharge display panel according to claim 7, wherein a granular 

material, a pellet, or a bead is outside a display and is being fixed. 

[Claim 9]A manufacturing method of a gas discharge display panel characterized by 

calcinating after applying a substance which enables adsorption and decomposition of 

impurity gas which are discharged in the fritto inside circumference or fritto at the 

time of sealing in a gas discharge display panel which has the discharge space inserted 

into a front board and a back substrate. 

[Claim 10]A manufacturing method of a gas discharge display panel characterized by 
calcinating after applying ionic exchange zeolite which has fine pores in the fritto 
inside circumference or fritto in a gas discharge display panel which has the discharge 
space inserted into a front board and a back substrate. 



[Claim 1 1]A manufacturing method of a gas discharge display panel characterized by 
calcinating in a gas discharge display panel which has the discharge space inserted 
into a front board and a back substrate after applying lithium ion exchange type 
mordenite into the fritto inside circumference or fritto. 

[Claim 1 2]A manufacturing method of a gas discharge display panel characterized by 
calcinating in a gas discharge display panel which has the discharge space inserted 
into a front board and a back substrate after applying sodium ion exchange type 
mordenite into the fritto inside circumference or fritto. 

[Claim 13]A manufacturing method of a gas discharge display panel characterized by 
calcinating in a gas discharge display panel which has the discharge space inserted 
into a front board and a back substrate after applying calcium ion exchange type 
faujasite (X type) into the fritto inside circumference or fritto. 

[Claim 14]A manufacturing method of a gas discharge display panel characterized by 
calcinating after applying clinoptilolite into the fritto inside circumference or fritto in a 
gas discharge display panel which has the discharge space inserted into a front board 
and a back substrate. 

[Claim 15]A manufacturing method of the gas discharge display panel according to any 
one of claims 9 to 14, wherein a substance which enables adsorption and 
decomposition of impurity gas is a pellet and a bead which molded a granular material 
or a granular material. 

[Claim 1 6]A manufacturing method of the gas discharge display panel according to 
claim 1 5, wherein a granular material or a pellet, and a bead are outside a display and 
are being fixed. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a gas discharge display panel and a 
manufacturing method for the same. 

It is related with a plasma display panel and a manufacturing method for the same also 
especially in it. 



[0002] 

[Description of the Prior Art]A plasma display panel is a display which carries out 



excited light of the fluorescent substance, and carries out image display by the 
ultraviolet rays generated by gas discharge. It can classify into an alternated (AC) 
type and a flowed-in one direction (DC) type from the formation technique of the 
discharge. The AC type features are luminosity, luminous efficiency, and the point of 
excelling DC type in respect of the life. Since especially the reflection type plane 
discharge type is conspicuous also for in AC type in respect of luminosity and 
luminous efficiency, this type is the most common. 

[0003]As a conventional example, the perspective view showing the outline of an AC 
type plasma display panel (hereafter referred to as PDP) is shown in drawing 2 . Thus, 
many cells which emit light in each color of R (red), G (green), and B (blue) are 
arranged, and PDP is constituted. 

[0004]Below, this structure and operation are explained. First, it explains from the 
front panel FP side. The transparent electrode 34 (1TO and Sn0 2 are used) is formed 
two or more on the front panel glass 21 (most generally a glass plate is used). 
However, in this transparent electrode 34, sheet resistance is high, and since 
sufficient electric power for all the pixels cannot be supplied in a large size panel, the 
bus electrode 35 by a silver thick film and aluminum thin film, or the laminated thin film 
of chromium / copper / chromium (Cr/Gu/Cr) is formed on the transparent electrode 
34. With this bus electrode 35, the sheet resistance of the transparent electrode 34 
falls seemingly. The protective layer 25 which consists of the transparent dielectric 
layer 24 (low melting glass is used) and magnesium oxide (MgO) is formed on these 
electrodes. The dielectric layer 24 has a current limiting function peculiar to an AC 
type plasma display. 

It is a factor which compares with DC type and is made long lasting. 
The protective layer 25 is for protecting so that the sputtering of the dielectric layer 
24 may be carried out by discharge and it may not be deleted by it, is excellent in 
sputtering-proof nature, and has the work which has a high secondary electron 
emission factor (gamma), and reduces firing potential. 

[0005]Another back panel BP side is explained. On the back panel glass 26, the data 
electrode 27 which writes in image data, the ground dielectric layer 33, the septum 28 
and the fluorescent substance layer 30 (R), 31 (G), and 32 (B) are formed. Here, the 
data electrode 27 and the septum 28 are arranged so that it may intersect 
perpendicularly with the transparent electrode 34 mutually. 

The discharge space 29 is formed as it is also in the space surrounded by the two 
septa 28, and in the discharge space 29, the mixed gas of neon (Ne) and a xenon (Xe) 
is filled up with the pressure of about 66.5 kPa(s) (500Torr) as discharge gas. 



Furthermore it divides between the septum 28 and the adjoining discharge cell, and 
the role which prevents discharge and optical cross talk is carried out. 
[0006]The built-up-section figure of PDP is explained using drawing 5 about 
production of PDP by panel lamination. In drawing 5 , the fritto 3a is applied to the 
panel 100 for the front board 1 and the back substrate 2 in the periphery. 
The exhaust pipe 4 is placed by the position of the exhaust air / gas introduction hole 
5 which was able to be opened in the back substrate 2, and the fritto 3b is applied to 
the junction, and further the getter valve 6, It is placed by the position of the getter 
exhaust hole 8 which stored the getter material 7 in it and was able to be opened in 
the back substrate 2, and the fritto 3c is applied to the junction. 

[0007]In a sealing step, in the air this panel 100 for example, when heated by the fritto 
calcination temperature of about 500 **, The fritto 3a, 3b, and 3c is calcinated [ both ], 
and the getter valve 6 is airtightly joined to the front board 1, the back substrate 2 and 
the back substrate 2, and the exhaust pipe 4 and the back substrate 2, respectively. 
[0008]Therefore, the built-up-section figure of the panel 100 shown in drawing 5 is 
the same in front of exhaust air/gas introducing process of a sealing step front and 
the next. Then, in exhaust air/gas introducing process, first, after exhausting the 
discharge space 9 from the exhaust pipe 4 to a vacuum, then cooling to a room 
temperature and making the discharge space 9 filled with discharge gas during about 
350 ** heating, chip-off of the exhaust pipe 4 is carried out, and discharge gas (not 
shown) is enclosed with the discharge space 9. 

[0009]The Reason for heating the panel 100 at about 350 ** in an exhaust process is 
for promoting degasifying from the front board 1 of the panel 100, the inner surface of 
the back substrate 2, etc. 

[0010]In the time of preservation of the panel 100 and a display action the role of the 
getter material 7, It is for preventing degradation of the discharge characteristic of the 
panel 100 by absorbing the impurity gas emitted to the discharge space 9 from the 
inner surface of the front board 1 or the back substrate 2, etc., and always maintaining 
the purity of the discharge gas in the discharge space 9. 

[001 1]Next, impress the AC voltage of tens of kHz - hundreds of kHz between the 
transparent electrodes 34, and the discharge space 29 is made to generate discharge, 
by the ultraviolet rays from excited Xe atom, the fluorescent substance layers 30, 31, 
and 32 are excited, visible light is generated, and a display action is performed 
(drawing 2 ). 

[0012]Next, the electrode arrangement figure of this panel is shown in drawing 3 . An 



electrode is the matrix composition of mxn, the data electrodes D1-Dm of m 
sequence are arranged in the line direction, and scanning electrode SCN1 of n line -' 
SCNn, and sustenance-electrodes SUS1 - SUSn are arranged by the line writing 
direction. 

[0013]The driving timing figure of the drive method for driving this panel of operation 
is shown in drawing 4 . 

[0014]As shown in drawing 4 , 1 field period comprises the 1st thru/or the n~th 
subfield which writes in at least and has a period and a sustained period. 
In each subfield, the numbers of sustain pulses differ and gradation is displayed in the 
combination of this subfield. 

Into the 1 field, the subfield which has an initialization period or an erasing period 
makes at least one a certain thing. As an example, the subfield which has a period of 
both an initialization period and an erasing period is taken up as an example by drawing 
4. 

[0015]Next, each period is explained. 

[001 6]Initialization pulses are first impressed to scanning electrode SCN1 of drawing 3 
- SCNn, and the wall charge in the discharge cell of a panel is initialized. Next, in a 
write-in period, in order to perform the display of the 1st line, scanning pulse voltage 
is impressed to scanning electrode SCN1 of the 1st line. Write pulse voltage is 
impressed to the data electrode groups D1~Dm corresponding to a discharge cell, 
writing discharge (address discharge) is caused between the data electrode groups 
D1-Dm and scanning electrode SCN1 of the 1st line, wall charge is accumulated in the 
dielectric layer surface, and writing operation (address operation) of the 1 st line is 
performed. The above operations are performed one by one, the writing operation of 
eye N line is completed, and the latent image for one screen is written in. Next, in a 
sustained period, ground the data electrode groups D1-Dm, and sustain-pulse voltage 
is first impressed to all the sustaining electrode group SUS1 - SUSn, Then, by 
impressing sustain-pulse voltage and continuing this operation to all the scanning 
electrode group SCN1 - SCNn by turns continuously, and impressing sustain-pulse 
voltage, it is carried out by luminescence of maintenance discharge continuing in the 
discharge cell to which writing operation was performed in the write-in period, and the 
display of a screen is performed. Then, in an erasing period, since discharge occurs 
and wall charge disappears by impressing an erase pulse with narrow width, erasing 
operation is performed. 

[001 7]Thus, image display is performed with a series of drive methods of an 
initialization period, a write-in period, a sustained period, and an erasing period. 



[0018] 

[Problem to be solved by the inventionjln the conventional method, the gas 
discharged from the fritto circumference diffuses the inside of a panel, repeats 
adsorption and disconnection on a rib or the MgO surface, although spread by a getter, 
it has a long time, and it causes a high cost. Since these gases remained, the stability 
of the drive had become a problem. 

[0019]In the process of assembling the panel of the drawing 5 conventional example, 
In the assembly stage before a sealing step, since the getter material 7 was already 
incorporated in the getter valve 20, there was a problem that the getter operation to 
which the getter material 7 oxidizes simultaneously with activation, and absorbs 
impurity gas with about 500 ** heating in a sealing step will become weaker 
dramatically. Although the special getter material with which oxidation does not take 
place easily in about 500 ** also exists, Since it was not activated the way things 
stand, after discharge gas enclosure in an exhaust process, needed to heat only that 
special getter material at about 800-900 **, and the process became complicated, for 
example with the high-frequency-induction-heating machine about it, and there was a 
problem that a getter valve broke for a thermal strain. 
[0020] 

[Means for solving problem]Since the above-mentioned purpose is attained, the gas 
discharge display panel of invention of Claim 1, In the gas discharge display panel 
which has the discharge space inserted into the front board and the back substrate, 
the substance which enables the adsorption and decomposition of impurity gas which 
are discharged at the time of sealing is applied into the fritto inside circumference or 
fritto. Invasion of gas can be suppressed in a discharge cell by a gas discharge source 
or arranging around it. 

[0021]In the gas discharge display panel which has the discharge space inserted into 
the front board and the back substrate, the gas discharge display panel of invention of 
Claim 2 applies the ionic exchange zeolite which has fine pores in the fritto inside 
circumference or fritto. Since there are water, and adsorption and disintegration of 
gas, invasion of water and gas can be suppressed in a discharge cell. 
[0022]In the gas discharge display panel which has the discharge space inserted into 
the front board and the back substrate, the gas discharge display panel of invention of 
Claim 3 applies lithium ion exchange type mordenite into the fritto inside 
circumference or fritto. Since there are adsorption and disintegration of carbon 
monoxide gas, invasion of carbon monoxide gas can be suppressed in a discharge cell. 
[0023]In the gas discharge display panel which has the discharge space inserted into 



the front board and the back substrate, the gas discharge display panel of invention of 
Claim 4 applies sodium ion exchange type mordenite into the fritto inside 
circumference or fritto. Since there are adsorption and disintegration of carbon 
monoxide gas, invasion of carbon monoxide gas can be suppressed in a discharge cell. 
[0024]In the gas discharge display panel which has the discharge space inserted into 
the front board and the back substrate, the gas discharge display panel of invention of 
Claim 5 applies calcium ion exchange type faujasite (X type) into the fritto inside 
circumference or fritto. Since there are adsorption and disintegration of the choke 
damp, invasion of the choke damp can be suppressed in a discharge cell. 
[0025]In the gas discharge display panel which has the discharge space inserted into 
the front board and the back substrate, the gas discharge display panel of invention of 
Claim 6 applies clinoptilolite into the fritto inside circumference or fritto. Since there 
are adsorption and disintegration of methane, invasion of methane can be suppressed 
in a discharge cell. 

[0026]The substance in which the gas discharge display panel of invention of Claim 7 
enables adsorption and decomposition of impurity gas is characterized by being the 
pellet and bead which molded the granular material or the granular material. 
[0027]A granular material, a pellet, or a bead is outside a display, and a gas discharge 
display panel of invention of Claim 8 is being fixed. 

[0028]A manufacturing method of a gas discharge display panel of invention of Claim 9, 
In a gas discharge display panel which has the discharge space inserted into a front 
board and a back substrate, it calcinates after applying a substance which enables 
adsorption and decomposition of impurity gas which are discharged at the time of 
sealing into the fritto inside circumference or fritto. 

[0029]In a gas discharge display panel which has the discharge space inserted into a 
front board and a back substrate, a manufacturing method of a gas discharge display 
panel of invention of Claim 10 is calcinated after applying ionic exchange zeolite which 
has fine pores in the fritto inside circumference or fritto. Invasion of water and gas 
can be suppressed in a discharge cell. 

[0030]In a gas discharge display panel which has the discharge space inserted into a 
front board and a back substrate, a manufacturing method of a gas discharge display 
panel of invention of Claim 1 1 is calcinated after applying lithium ion exchange type 
mordenite into the fritto inside circumference or fritto. Invasion of carbon monoxide 
gas can be suppressed in a discharge cell. 

[0031]In a gas discharge display panel which has the discharge space inserted into a 
front board and a back substrate, a manufacturing method of a gas discharge display 



panel of invention of Claim 12 is calcinated after applying sodium ion exchange type 
mordenite into the fritto inside circumference or fritto. Invasion of carbon monoxide 
gas can be suppressed in a discharge cell. 

[0032]In a gas discharge display panel which has the discharge space inserted into a 
front board and a back substrate, a manufacturing method of a gas discharge display 
panel of invention of Claim 13 is calcinated after applying calcium ion exchange type 
faujasite (X type) into the fritto inside circumference or fritto. Invasion of choke damp 
can be suppressed in a discharge cell. 

[0033]In a gas discharge display panel which has the discharge space inserted into a 
front board and a back substrate, a manufacturing method of a gas discharge display 
panel of invention of Claim 14 is calcinated after applying clinoptilolite into the fritto 
inside circumference or fritto. Invasion of methane can be suppressed in a discharge 
cell. 

[0034]A substance in which a manufacturing method of a gas discharge display panel 
of invention of Claim 1 5 enables adsorption and decomposition of impurity gas is 
characterized by being a pellet and a bead which molded a granular material or a 
granular material. 

[0035]A granular material or a pellet, and a bead are outside a display, and a 
manufacturing method of a gas discharge display panel of invention of Claim 1 6 is 
being fixed. 
[0036] 

[Mode for carrying out the invention](Embodiment 1) A conventional plasma display 
panel and a component of a plasma display panel concerning an embodiment of the 
invention are the same. Along with drawing 2 , a process is explained below. 
[0037](Overall process of PDP) 

(Production of the front panel) The front panel FP, The transparent electrode 34 and 
silver (Ag) thick film (thickness: 2 micrometers - 10 micrometers) which consist of 
transparent conductive materials, such as ITO or tin oxide (Sn0 2 ), on the front panel 
glass 21, The bus electrode 35 constituted from an aluminum (aluminum) thin film 
(thickness: 0.1 micrometer - 1 micrometer) or a Cr/Cu/Cr laminated thin film 
(thickness: 0.1 micrometer - 1 micrometer) is laminated one by one, Furthermore, it is 
the main ingredients (it is considered as an example and) about a lead oxide (PbO), 
bismuth oxide (Bi 2 0 3 ), or phosphorus oxide (P0 4 ). 70 weight % of lead oxides (PbO), 1 5 
weight % of boron oxide (B 2 0 3 ), Screen-stencil (formation is possible also by die coat 
printing or the film laminate method) forms the dielectric layer 24 which consists of 
low melting glass (20 micrometers - 50 micrometers in thickness) used as 1 5 weight % 



of silicon oxides (Si0 2 ). After carrying out uniformly coating of the ink for silver 
electrodes having contained UV photosensitivity resin on the front panel glass 21 with 
screen printing as an example in the case of a silver electrode and drying, it forms by 
patterning and calcination by exposure development Next, the protective layer 25 
(thickness: nm [ 100 ] - 1000 nm) which consists of MgO which protects the dielectric 
layer 24 from damage by plasma is formed of electron beam evaporation method or 
sputtering process, and is laminated. 

[0038](Production of a back panel) On the other hand on the back panel glass 26, the 
back panel BP side A silver (Ag) thick film (thickness: 2 micrometers - 10 
micrometers), The data electrode 27, a lead oxide (PbO), bismuth oxide (Bi 2 0 3 ), or 
phosphorus oxide (P0 4 ) which consists of an aluminum (aluminum) thin film (thickness: 
0.1 micrometer - 1 micrometer) or a Cr/Cu/Cr laminated thin film (thickness: 0.1 
micrometer - 1 micrometer). The ground dielectric layer 33 which consists of low 
melting glass (5 micrometers - 20 micrometers in thickness) used as the main 
ingredients is formed. The back panel BP side is produced by forming the septum 28 
which uses glass as the main ingredients in a predetermined pitch, and also forming 
the fluorescent substance layers 30, 31, and 32 by red fluorescent substance, green 
phosphor, and a green phosphor in each space across which the septum 28 faced. 
Here, no ground dielectric layer 33 is for improving adhesion with the septum 28, and if 
there is, it does not operate [ the plasma display panel ] necessarily. A fluorescent 
substance forms the fluorescent substance layers 30, 31, and 32 by applying a red 
fluorescent substance, a green phosphor, and a green phosphor by an ink discharge 
method, respectively. As a fluorescent substance of each color, a phosphor material 
generally used for a plasma display panel is shown below. Here, these fluorescent 
substances are used. 

[0039]Red fluorescent substance :. (Y x Gd,_ x ) B0 3 :Eu 3+ or YB0 3 :Eu 3+ green phosphor: 
— BaAI, 2 0 19 :Mn or Zn 2 Si0 4 :Mn green phosphor: — BaMgAI_, 0 O 17 :Eu 2+ each color 
fluorescent substance, It is produced as follows. 

[0040]A green phosphor blends barium carbonate (BaC0 3 ), magnesium carbonate 
(MgC0 3 ), and an aluminum oxide (alpha-aluminum 2 0 3 ) with 1 to 1 to 5 by a mole ratio 
as a raw material first. Next, the europium oxide (Eu 2 0 3 ) of the specified quantity is 
added to this mixture. And it mixes with a ball mill with optimum dose of flux (AIF 2 , 
BaCI 2 ), and predetermined time (for example, 5 hours) is sifted out at 1000 ** - 1200 
**, after calcination and this are sifted out by a weak reducing atmosphere (inside of 
H 2 and N 2 ), and it obtains. 

[0041]A red fluorescent substance blends yttrium oxide (Y 2 0 3 ) and boric acid (H 3 B0 3 ) 



with 0.5 to 1 by a mole ratio as a raw material. Next, after adding the europium oxide 
(Eu 2 0 3 ) of the specified quantity, mixing with a ball mill with optimum dose of flux to 
this mixture and carrying out predetermined time (for example, 5 hours) calcination at 
950 ** - 1200 ** among the air, this is sifted out and the above-mentioned granular 
material obtains. 

[0042]A green phosphor blends a zinc oxide (ZnO) and silicon oxide (Si0 2 ) with 2 to 1 
by a mole ratio as a raw material. Next, manganese oxide (Mn 2 0 3 ) of the specified 
quantity is added to this mixture, predetermined time (for example, 5 hours) 
calcination is carried out at 950 ** - 1 200 ** after mixing and among the air with a ball 
mill, and this is sifted out and obtained. Then, red and a green and blue fluorescent 
substance (30, 31 , 32) are formed by applying by an ink discharge method. 
[0043]Paste together (production of PDP by panel lamination), next the front panel 
and the back panel which were carried out in this way and produced using the glass for 
sealing, and. After exhausting the inside of the discharge space 29 divided with the 
septum 28 to a high vacuum (1x10" 4 Pa), a plasma display panel is produced by 
enclosing the discharge gas of a predetermined presentation by a predetermined 
pressure. 

[0044]A gas discharge display built over below with reference to drawing 1 at this 
embodiment and a manufacturing method for the same are explained. 
[0045]The 1st like drawing 1 (a) in fritto, Or the zeolite (lithium ion exchange type 
mordenite, sodium ion exchange type mordenite, clinoptilolite, or calcium ion exchange 
type faujasite (X type)) powder object which carried out ionic exchange is applied on 
the outskirts of the inside after fritto spreading, When being heated by the fritto 
calcination temperature of about 500 ** in the air simultaneously with fritto, the front 
panel FP and the back panel BP are joined airtightly. 

[0046]The 2nd the zeolite (lithium ion exchange type mordenite, sodium ion exchange 
type mordenite, clinoptilolite, or calcium ion exchange type faujasite (X type)) powder 
object which carried out ionic exchange like drawing 1 (b) A bead, Or when a pellet 
type is used, it is the method of providing a frame by a partition material so that it may 
be fixed out of a display like (c) - (f). In this case, the path of the longest portion of a 
bead or a pellet needs to make it smaller than septum height. It is necessary to take 
more greatly than the crevice between frames so that it may not appear in outside the 
limit. As form, there are an ellipse ball, a flat ball, a pillar, a ball, a rectangular 
parallelepiped, a polygon column, a polygonal pyramid, etc. When this is also heated by 
the fritto calcination temperature of about 500 ** in the air, the front panel FP and 
the back panel BP are joined airtightly. 



[0047]Thus, the panel which applied calcium ion exchange type faujasite (X type) ionic 

exchange zeolite like drawing 1 (a), and the panel which was not applied are created, 

Then, when the exhaust pipe 4 was cut, it led to the quadrupole mass analysis 

machine and gas concentration was measured, the panel which was not applied by ion 

current was set to 1 , water decreased in number with 0.06, and carbon dioxide was 

decreasing in number with 0.15, respectively. 

[0048]Even if carried out like drawing 1 (b), there was same effect. 

[0049]Even if it used other ionic exchange zeolite, there was same effect in gas with 

each adsorption resolution. 

[0050]Zeolite (aluminosilicate) is inexpensive, its heat resistance is high, since it has 
fine pores of molecular size, its surface area is large, and it is possible for a small 
quantity to also adsorb much gas. Gas can be selectively adsorbed and decomposed 
by using the ionic exchange type zeolite which carried out ionic exchange of the 
positive ion to zeolite. 

[0051]As gas discharged by the temperature up of fritto, carbon monoxide, carbon 
dioxide, water, hydrocarbon, etc. can be considered. Lithium ion exchange type 
mordenite and sodium ion exchange type mordenite, Carbon monoxide and 
clinoptilolite methane and calcium ion exchange type faujasite (X type). Since it is 
known that there are adsorption and disintegration of carbon dioxide and there is an 
adsorbing action of water in these zeolite, invasion of gas can be suppressed in a 
discharge cell by arranging this etc. on a gas discharge source or the outskirts of it. 
[0052]Zeolite is inexpensive, and since it excels in heat resistance, a stable drive is 
realizable by low cost. 
[0053] 

[Effect of the Invention]According to this invention, adsorption and disintegration 
become strong about impurity gas, a discharge characteristic is good and stable and a 
long lasting panel can be realized by low cost. 
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Sit 2r!f$it~f~& 11*11 l~6c0(, ^ix^f BtW 

xtm$&&**tv. 

1 msm 8] fm. a fcii^ w k * fci± f - x 

(i. H^f-THJgS^-Ci^ i t H#St-f £tiM7 

m^^thfixmtM^m^Mziiux. 7 y m*i 
fflj^ias fe(±7 y -yh^z, mmmzmmzti&^m? 
7^MmAU j mmm.\zt t WAzmMk. ms&tt 

[ff*ii 1 0 ] mmMMtiXt/ftmmmzmtfxfzm 
mM^^th^xwmm^^Mzm^x. 7 y -y b 

[ft*ii 1 1 3 mmmmm*mwmzm.ttfm. 
mm'iii^htixikmm^^Mzti^x. 7 y -y h 
«ji3at^«47 y «y h^(cy-f7A^^-y3S«M^ 



7M l-f^fc- 1 r«ii{> t ^ ^ Xi'c'li 

1 2 ] mmm^a^mmmzm±fitzik 
"mm^-thf}xw.nm^^Mza^x . 7 y y n 

ftiflJMffli tz\±y y -y h Mz-f YWM* y^wm^ 

[it*ii 1 3 ] mmmmai.^mmm.izmtitzik 

'tsrali- fi"- 1 -'" 7 '? 4.*>T ' w 'KiM>-; . 7 • J >y I- 
«Miat^(i7 y >y h^#/i^7.M?|-y3&iS7 

*- ^v<Mh (xa) Jim, ^-rsitj^s 

[fi*H 1 4 ] HffiMfc i V'WffiM^ix^ 

mm^i^-ti^fxmmm^^^>vizi6^x , 7 y -y n 
rtMHiaafctt7 y >y h*f=? y /r^n? 4 h 
a, ttists i t j«^t-rs^xa€»^-^«s 

^sit^s^t-rs 11*11 9 - 1 4 w ^*>(ciE*6 
m'xfomm^ ^ivcomum . 

Ift&R 1 6 ] Wll ^7b, b-X(±, us 

jf-THjesft-n^ ; t &#mt ?imc% 1 5 t=ie« 

[000 1 ] 

lz, 75XVT4X7U4J**jVBff*<nW&3&izto 
i-ti><DX'$>t, 

[0002] 

[«*ogffi] 77X7fa7i/>fA*;ni #xm 
m\m^z>T<xTvjxfoh, *<7>im<mf8. 

#8c!6»£>X« (ac) ltM(DC)ii;^if5: 

«> ^ a rimm . mMm)&xm\z 

mtz^x^htz^, nm h -mjT$> h . 

[0003] «*«-Mt LT. ACI75X7fa 

rvAn^)v axr. p d p t ^ ) com^^-nm 

mim2l l Z7^-t, Z0>£5lZ* PDPii R (*) , G 
(S) . B (») ^feJ^t-S-b/^^Sffi^JSix 

[0004] JJtTC iWBBSat^B^o^TliW- 
S-f, 7nyb7^^FP1IiJ*^fM0J-rs o 7oy 

*IS> ±(C3fSjmS3 4 (imSnO^lfflJfl 
S) j5*8SR*»ia3*i.-CV^. fc^ft, it03sjmS3 
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OA (Cr/Cu/Cr) ^flt/fSf^ i t^XW&3 

n±.mmm& 34^- h&m&Tffh . ztit><Dnm 
nzmmmmm 2 a am^^^mm^ti^ ) 
$5Mmik~?r*is*?j* (Mgo) frt>%&fflgm2 5 

iffif&ZtiX^l. M€Wf 2 4(4, ACl77X7f 

%v^o\zimthtzm)h?>x\ m^y^mzm 
[0005] i>o -u<?v\v ?r^)iB p\mz^xm 

$5LtfT-*^ffi2 7 , Tlll*i3 3 . ISM2 8 jo 
±tf3*3ftfcJf 3 0 (R), 31 (G), 32 (B) jffi 
fcZtlX^t* ZZX\ &£Vtmt2 8 

•9s ife23|c«|IHS2 8-CH*n/iSiaTt>oTJWffi 

rm 2 9 L-TfcDs jkusia 2 9 rttHawtf* t 
LT^M-y (Ne ) t^yy (x e ) em&ffzifits 

J;^66. 5kPa( 500Torr)<?)ff^*S 
[00 06] rt*JW)&bWz*&P D P<JDfp«fco 

^TPDPc?)ai:Bffflia&ia5*ffl^ , cKB J w-s. 05 

IZ&^X, A^/H0 0lt HHMU tffHS«2t 
^C0jfaS(Ci3V>T7 y 7h3 a^«§ilTfc 9 , 

s^*4 immmm 2 izmv ^hfz§m/^fxmxii 5 
coimizwfrti, ^comsmzy y h 3 bwrntuzti 

T£9, S&fc, ^'•7^-^>7"6(i, %;(Ty$\z f f -</9 

-m 7 lt =ffffls« 2 icr^it ^tut y * -m% 

fL8C0fig(Cg*^. -^jg~£§PfC7 'J «y f- 3c« 

[0007] ;w^jn 0 0(4, mmifflz&\vz£. 
%^\zxmum5o o-co? y >y h^sstcK^ 

flS^fcfciO. 7>J-yT-3a, 3b, 3ctmz^ 

$tt. mmmm 1 1 2 , # hs « 2 1 

4 , w mm 2 fe y-y 6 **i.-e*u fsm 

izm^tih. 

[00 08] LtlifiiX* 05 \z^tr^-)V 1 0 0 coffl 

T, 5t-f. ^J-tH'^3 5 0°COjPii4i»^l : 4^^* 
£ftHMIU9 fC?Kf £ #^4 £^-y7^7 t 

x ( astf ) Drtsxr^ zmnmm 9 \znx-th . 



[0009] fflMXMWZJ ■ M 1 0 0 Srft 3 5 0°C{C 

mmt&m&te. ^*/n 0 o^Bssi^fffiM 
2 nftmFfr&nsttfA zimt h tz^xh t . 

[ 0 0 1 0 ] ifz. ^•y^-W7«aSiJ(4, ;<«*;H 0 
0 fc it^bKtfrfmfcis v ^x , HffiS« 1 4>ff 

fflss 2 (o i*ih^ t> wmsm 9 ^jscffj $ *i & my x 

fctcj; y , /^/H 0 0OM#ft^ft^K<"^o 

[0011] mz. mm9M3 4rmz, t+kHz-t 

@kHz « A C«JEE& EPSP LTffimffir B l2 9 

ft!3 0, 3 1, 3 2*®&L-*Sffltt:mLZltxm* 

tffitfio (H2) . 

[ 0 0 1 2 ] ^{c, :w4;wtlfiMl^l3l:g 

t. «BimXn«7b'J >7^^Sfi£-C*'9, ?IJ7f^ 

IfOtJintrCO^SIRffiSCN 1 — SCNniJil^ia^l 
SSUSl~SUSn*JfB?iJSfL'rv^. 
[0013] iWt^^^,W-fl>fcfe<?)»7f&Oll 

mm? j s y^H^H4 (c^fo 

[ o o l 4 ] 04 {c^f-J: a tc, 17^ h*SBISI(±, 

)v y xa , nm; wxtsatm: o , i m? 7 ^ f 
^m.^h^xmm^m.fr^o i>nxhi, 17^- 

77 P**3«Sr< fc t— t^t-fl.. — fl»J 

tux, 04Tii, wiw B uM*SBr^M^iera 

7" 7 -f K*-Mfc LTffiy ±(f T . 

[0015] mz. mmz^xmm-ti . 

[00 16] *-fH3tO>t4«SSCNl-SCNri(C 

wwftrs. m^mamz^x, im<m 
inz'tfofzib. 1 tr a <7)7tsi:s s c n 1 1 NVkx 

~D m b 1 fi= B ^7i4€S S C Nit sor H 1(C»^ ii^a 
ftWrnAZiiViX. T-tnAWV l-Dm&»ffiU * 

•f^TcDtts^ss s u si— s u s n \zmwwxm 

ESrEPJnL, ^^T^T«^€SSSCN1-SCN 
n (2HH#^/^mE* EPJD L , ^T3S7i(c ; ^W5r 

xmmm^mwfmmLx'iTbti. mwm^mb 
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^ matt ^fcf-ct~5 -cswitt l , mh 
[0017] i<o«fc, m 

[00 18] 

[0019] it, 05^0J<O'\-*^£&£TSIg 

? ^7" 2 o i*i ( cKic^' -y ? - w 7 ttlX^ 
h<nx\ $mxmzmm 5 0 ot«M:± 0 , y 

■7 ^ -ff 7 #vSttffc fc RB#{2ffi fC L . **6#X £ iRlR-t 

h y -7 * -ftUBa^fcis ioTL^^ii^a rajs* 1 a 
ofe. i*:. Ksoo-c^uTisfb^S-DH^m 
%jr>y?-m>#lEi'lti\ zvttxim&iti*^ 

y«y WitTSMiSESiBRWfciO, »80 
0-9 0 O-CTjDSRi-S^B* 1 * 0 , !S*«S9tfc5rS 

[00 20] 

*MZtSWX, 7 U '7 hftfIIJIffl^i±7 U •>/ 
[00 2 1 ] lt5f<Il2^0f5O/7-'xmm^^-/Ki. 

yjmm^'^Mz&^x , 7 y «/ b^wsa^-wi? 

hi?X%h. 

[0022] imm3cownmxmmm^^Mi. 

xmrnm^^Mzis^x . 7 y -7 bmmmttzi±y 
y -7 b*(cyf-^A^^y3c«M^T^^ 

i t J«*/i'rtfc^flaK*;(f.*tf>ft A£ 

[0023] mtm4rtffii<?>tfAiitm&fr**M&* 



o>y bwz+h w&Atyj&mwri-A b£<m 
m&hhzbtpb. im&vftiz-mmm'xmmx 

Z9\iZ-Z>c\ttfX'%Z>„ 

[0024] 11*11 5 (vwn<n%ximm.^^M±. 
xwMMm^Mzav^x . 7 y -y vmmmtzi±y 

y -7 h4Jic#/i/y^A^y^j|tffl7*-y>-tM f- 

■ tmmmh &zt&t>. mm^iMznmit 
mxwmAmt tzt vx* & . 

[002 5] Wl6^BJ^77"X*m»^-/W±. 
Xfi^H^^Mli^T, 7 y 7bfflMIttli7 

[0026] Hl7«W»^fXtK^^/Hi, 
f:-t4. 

[0027] m&80ffl&>tfXB(M&fr**Mi. 
[0028] 11*119 ^^fiO^^JfeHt^^^l^K 

assii, mmm±u'i$mmmzmttitziikmffi 
z^hijximm%n^Mzi5Y->x, y y >y h mm 
mttziiy y -y b^iz^ mmmizfflftztit^m'xco 

[0029] ||*II 1 0<7>mi(?)#Xffl£$&fr1*)W) 

mmm± , mmma x t^mwmzmttitzim& 

m^-th fixWMM^r^Mziiv^x , y U >y M*rfflB 

wmttz\±y y 7 h^icWL^*t-i>^^y^^5 

[0030] ||*II 1 1 «^0J!«^XK«»^VK7) 

M£tt&tfxwix&fr**Mzt3^x. y y 7b*i 
Jfa^^ii7 y >y ftf (cy^-^-^^y^JiM^T^ 

iz-mitmm^xconKimii z. t ■# s . 

[003 1 ] 11*111 2cr)WmtfXimM^^)V<7j 

mm^mt. mmmi&xuismmLizmtKtzmts. 
m£^&#xmmm^^Mzi3^x . 7 y -y b^i 
Jffflt^i±7 y vhtptz+hWJ** xyj&mvvr 

m^mjmi$xffymKknt tzt &xz t . 
[0032] ii*jii ^(mm^xwMm^m-iv^ 
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^>+m kxi) s^sl <asrs^fc*^af:-t 

[00 33] 11*11 1 4 <0?gHJ^#.X$€»^/U0 

m^ti^^nnm^^Mza^x. ? u >y m*hm 

JSaafctt? >J -y ij 77fn5^ b^M^ft. 

[00 34] If*If 1 5 «?gBj^;#XKmfl^*/U0 

mmum*. T^xammmi^m^mz-tum 

[0035] nt$g 1 6cowM^'xw.mm^-<^co 
w&&m±. wtfkxii, ^vh, t-xi±, h^k- 

[00 36] 

mmizmhiryX^T ax?\sA n*M±. Wk<m° 

[0 0 3 7] (PDP^ftfi^Sa) 
(7oyhA"^coM) 7nyw^FPll 7n 

yh^W5X2 1±(CI TO^fcfiiSftXX ( Sn 

o 2 ) ££^^#lttt^#>&£4i*5l«fi3 4*5.1: 

V|g (Ag) jJJI (JS* : 2^m-10//m) , 

(Al)Ii(f^: 0. 1/im-ljum) 
(iCr/Cu/CrSJfSK (l¥^: 0. ljum-li« 
m) T'ffi^L^S'xHS3 5^IHM«t, ^KKft 
»(PbO) £ fciiKffch** ( B i 2 0 3 ) S jtJiig 

fts ( po 4 ) (-Mt lt, mm ( P b 
o) 7osa%, km* (b 2 o 3 ) i ssa%. igft 
gi(Sio 2 ) l 5fii%) fct£«*#57, (if 

A2 0A!m-5 0j«m) ft Jl 2 4 SrX? 'J 
- > EPSiJ ( ?A n - b Epgij t tz li 7 * )V A 7 5 h & 

T^mmm) iz^xmi&ztix^h. -mtixm 

ix? V~>m\mz£ D7nyb^W^2 i± 

^t^fcio-cm-rs. mz, mnt¥M24?t7°7 
x-?iz i. h JM{§* 3 h uwtt h m g ot^^mmm 2 5 

(if & : lOOnm-lOOOnm) ^"Wft-A^* 

fcii. x»*«y * u yymzx m&zfmmztix 

[00 38] (»^<7)ftS!) A-y?;^/k 

BPffl!Hi^*</^^^;^7X2 6±tli« (Ag) UK 

(J¥& : 2jum— 1 Ojum) . T/kS-7A (A 1 ) If 



§S(JJ^:0. l^im-l^m) ^tiCr/Cu/C 
raElSHB (W» : 0 . ljum-ljum) A^fcSr- 
^€S2 7 . Kfti& (PbO)t fcliSffctf*v* ( B 

i 2 o 3 ) (po ( ) £±tfL#t-r&im& 

tfyX (J¥#.5//m-20jum) ^ft£Ti{«*« 

8&J5f£c7)h°.7f--r'ffML. jJicPIM2 8fcJ;~?T$t 

■g>i»Jf3 0, 3 1. 3 2^fiE-r5^tCJ: l 9. * 
■y 7 ^)lBPMtf{m%iiX^& „ TtfE8* 
*«3 3ii. PBffi2 8fc»«*tt!r&#^!,^to«t« 
T» 0 . iUt75X7f * X7° W ^°*/l^»jf£Lft 

Tii*tl>;t{ij;D®7t*ii3 0. 3 1, 3 2^ffM 
-tl, LT(±, -«(c7:7Xvt>x 

TUAn^Mzmv^timytikwmziiiTiz^i-, z 

[0 03 9] ( Y x G d, _„ ) B 0 3 : E u 

3+ fc^^iiYB0 3 : Eu3 + 

Sfe®^*: BaA 1 12 0 19 : Mn^^BZnjS i 

0 4 : Mn 

Wfe^ft : BaMgA 1 10 O 17 : Eu2 + 

[0040] Wfeffi«±, 1 1\ M^t UT»^y 
(BaC0 3 ) , KSHrr^^A (MgC0 3 ) , 

itftr^s-^A («-ai,o 8 ) ^^fci^riM 
fb^-nb^A (Eu 2 o 3 ) ss^jirt*. -tLT, ji* 

»77"/n (AlFj, B aC 1 , ) tft{i*WkS;b 
tin t , 1 0 0 0°C~1 2 0 0°CTEff5EB#r B 1 (Mi. 
(i\ 5^1) , ^TCttSHM (H 2 , N 2 4i) T'fiM 

[004 1 ] #fe®«i, WMt LXMit-i >vbW 
A (Y 2 0 3 ) tmm (H 3 B0 3 ) k&WjkX-O. 5W 

KcK^-rs. mz. zcou^mzMix. mmm.iom 

fti-nh°^A (Eu 2 0 3 ) £iiJnU 3tit07^-y^ 

xtJt(c^-;us;kTiM^t, 5 o°c~i 2 0 

o-ct-fjtje^ («xer. 5mrs) mLLKfit. ttitt 

[0042] Mflt UTMftSIS ( Z n 

O) , HfttfM ( S i 0 2 ) ^)VYtX2m\zR^ 

mz, z<m^mnzMLxm^M<mit^y^fy 
(Mn 2 o 3 ) zmiL. #-nr$juTmsik. 

5 o°c~i 2 0 o'cxmmmwi mats. 5 mwi) tm 
l. ziii^hwifLxni. Ay^o±mm 
izz-oxmm-t - 1 t>*, (30,3 
1,32) *m&tz , 

[0043] (A^ggo^-arfci-SPDPcofHIi) 
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PIM2 8?WfeilfcR^IS2 DmUhMm (1X1 

o-*Pa) fctiKtL^ft, smmfocommtfA*. m 

[0044] HT!^ 0 1 ^#^LT*HSS^®^^ 

6. 

[0 04 5] SfSlti, 01 (a)«iol:, 7U-yb# 

ifcti. 7 y >y bl£*f*»ftffiJiBsi^ ^y^ni 
tdii- b u Try^ilt^ft^ bi^Ji? U y 
7Mb (XK) ) «Nfc£!£rt}U 7'J >ybt|f»£M 

+iiTM^ifft5 o o°c«7 y >y b varans* £ix 
UtizX 0, 7nyhA^FP^vy?A'^BP 

[0 04 6] £214, 01(b) ^VSJH 

h ( y^7i^y£J&S^/bT7M b£ 
?tii7- b u ^.m tyai^/i/ft^ h t tdi? y y 

7Mb (XS) ) tttt£tf-X afcti^WhttfcL 
( c ) - ( f ) <7)j; -5 \z$i?ffl-K.Wl%%tih J: 

X, £ £fi^ -y b ^WSa^@£«iS$ J: 0 /Jm3 

< -r & ief®*jfc § . a *; , * i a izR^na 

h« ztii>£%*izxmum5 o o°c^7 y .y bSM 

■y ^A^BP^^JKI . 
[0 04 7] ZcoXolZlxmi (a) <7)J; o \Zf])Vi/ 
*7J*4*y3&m.7*-Ss*-iM b (XI) -f:tv3St 

izm^xtfzmmmmuz tzb, A^ywm.xm 

*U=Sr*»ofey^;i.£ l fc UT. *#0 .06, ~Mik 
m& 0 . 1 5 fc ZtlftlM'J? IX V >fc . 
[0048] HI (b) c3±?f;:LTfcH808yfe&*2b 

[0049] ^fc, {mA^yim^^A b^fflwc 

[0 0 5 0] -tf*5>f b (T/b5 77M SgfS) (4. £fll 

M*y$9mM*54 b *fflv*4 <: fc TWRtfllztfA 
[0 0 5 1 ] 7>J ■yb«#fi(cJ; 1 9»ai£fl§77"^t L 



. y ^7A>r ^y^M^ /i-ttm b&w- b y 

t^otM Mi. *9y, *;^^^yJM7t 
-^>tM b (XM) tit. ng^lM* ■ 

tt±*«oiR3irf^ffl#ft & c , ^'x^mil 

mx^nihcit^x^h. 
[ o o 5 2 ] a*:* ^'^t?^ biiSttrj) <o . t^mm 
mzmx \,\&ztfr hi&^x v x%m?£mmt>mmx 

[0053] 

[»o$M] *^( =c J:5fc. ffi^Mi ■ 4M» 

[Hi ] *^BJ^^Jfi«ff^J^^°^^Offl±H 

[02 ] ACWTyX^r j Z7°UA J**}U(DW®i^ 

[H3] msis^JH 

[H4 ] mmmmm^A s y^a 

[05] ^WW^^fiiKHH 

I M !k 

3a, 3b, 3c 7'J-yb 

4 Sf^f 

5 ff^/^X^ATL 

6 >'., ?->s<l 7 
7 

8 ¥v?-m$L 

I I mm 

12 ^yAvmmm 

1 3 ^l/ylitlt b"-X 
14 

15 y-yr-mmmmis 

16 y-y^-S 

20 *?*t*-wr 

2 1 7nyf;W57 
2 2 

23 tmim 

2 4 iSSffcJf 

2 5 fill 

2 6 a' 7 ?;4M7X 

2 7 r-^«S 

2 8 mm 

2 9 sc^rei 

3 0 ffi3K#:(R) 
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3 1 mm ( g ) 

3 2 M£ ( B ) 

33 mwkm 



1 0 0 ri wl 

FP 7nyfA^/l/ 

BP A-y^A*^ 



[HI] 



" o o o o o ;-■ 



/o_ _ q o ^ o. ,_,q. 



1 

3 fiis 

3 a. 3 b. 3 c 7 U w h 

4 



7 ir"si*7-tt 100 



flt*i«flajt*JnnHlEl)fBH 



oiloJIoJIpL 




A C ^7 5 X 7 7 -r * -J U Y K * JKD«l«S*e M tPi^M 
23 22 



FP 7 CO S A'*Jl, 



KtfMi 24 



30 ( R ) 




26 K»i7K*Jl,?J^^ 



32 Sittt (B) 27 ?-*>Wm 



31 setff (G) 
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[03] 




ac my 5 x v 9 < 2 -y v •< K * jl to e®-x^ 



qjuinr 



4—L 



+ 
+ 



(72) mm mm nm F?-Mm) 5C027 mio 

^ISWFm^^^Pmi006#ffi t&T^S 5C040 FAOl FA04 HA02 HA08 HA10 

Silfi^Mtft MA17 MA26 



